NITROGEN IN NATURE	5
The process of oxidation of ammonia into nitrous and nitric acid is known as
Nitrification, and occurs in two distinct stages by means of two separate lots of
organisms. The one kind of organism oxidises the ammonia to nitrite, and the
other kind oxidises the nitrites to nitrates.
According to Boullanger and Massol there are two well-defined organisms which
convert the ammonia into nitrites, viz., Nitrosococcus^ a large, nearly spherical,
organism, existing in two varieties, one found in Europe and the other in certain
soils of Java. The other smaller organism is called Nitrosomonas.
The nitric organism is a very small bacterium, slightly longer than broad.
'•The nitrous and nitric organisms exist side by side in nature, and neither can
perform its work without the aid of the other, e.g., the nitrous organism alone
cannot carry the oxidation of the ammonia further than the stage of nitrite, while
the nitric organism is incapable of directly oxidising ammonia.
In addition to the oxidising of ammonia to nitrites and nitrates (nitrification),
there also goes on a reverse process (denitrification) whereby nitrites and nitrates
-are destroyed by the action of certain organisms, <?.£•., a nitrate is converted directly
into nitrogen, the final result being shown by some such end equation such as this :—
4KNO,  +  SC +  2HoO = 4KHCOa  +  2N2 +   CO2
Potassium     Carbon.      Water.	Potassium        Nitro-      Carbon
nitrate.	bicarbonate.         gen.       dioxide.
The denitrifying organisms may be divided into two classes, (i) True de-
nitrifying organisms, which actually destroy nitrates, converting them into free
nitrogen. (2) Indirect denitrifying organisms, which reduce nitrates to nitrites,
a.nd these nitrites, when brought into contact with amido compounds such as urea,
in the presence of acid, are decomposed with liberation of nitrogen, thus :—
CO(NHS)2 4-  2HNO2 = 2N2 + CO2 +  3H2O
Urea." "	Nitrous        Nitro-      Carbon       Water,
acid.	gen.       dioxide.
'By means of these changes much nitrogen from the animal or vegetable body is
again thrown back into the atmosphere in its original form, thus maintaining the
nitrogen cycle in nature.
The chief nitrogenous artificial manures used are ammonium salts and sodium
or potassium nitrate. The quantities of these substances, however, at the disposal
of agriculturists, is far less than the demand.
Until quite recently the supply of nitrates, and also of nitric acid, was derived
almost exclusively from the natural deposits of sodium nitrate, NaNO3, found
in Chile (Chile saltpetre). The ammonium salts were principally derived from
coal-tar and gas-making works, coming into the market as ammonium sulphate.
The high price of these products, and the urgent need for more nitrogenous manure
for agriculturists, has caused the successful invention recently of several processes
for combining atmospheric nitrogen artificially, in a form assimilable by plants.
The economic " fixation of nitrogen " has been achieved by three distinct methods
"which we will later deal with in detail, viz.:—(i) Direct oxidation of atmospheric
nitrogen to nitric acid or nitrates. (2) Fixation of atmospheric nitrogen by means
of calcium carbide, with formation of calcium cyanamide. (3) Direct formation of
ammonia, NH3, by direct combination of atmospheric nitrogen and hydrogen.
Other nitrogenous compounds much used are cyanides, ferro- and ferricyanides,
etc. Cyanides find their chief use in the extraction of gold from quartz.

